Differential effects of adrenocorticotropic hormone on steroid hydroxylase activities in the inner and outer zones of the guinea pig adrenal cortex.
We have studied the effects of ACTH treatment on steroid hydroxylase activities in the inner (zona reticularis) and outer (zona fasciculata plus zona glomerulosa) zones of the guinea pig adrenal cortex. Animals received 5 or 10 U of ACTH daily for 6 days and enzyme activities were then assessed in isolated microsomal or mitochondrial preparations. In control animals, microsomal cytochrome P-450 concentrations were greater in the inner than outer zone, but mitochondrial P-450 levels were similar in the two zones. Microsomal 17 alpha-hydroxylase and mitochondrial 11 beta-hydroxylase activities were greater in the outer than inner zone, but microsomal 21-hydroxylase activity was greater in the inner zone. ACTH treatment decreased cytochrome P-450 concentrations in inner but not outer zone microsomes; mitochondrial P-450 levels were unaffected in both zones. ACTH caused a dose-dependent increase in inner zone 17 alpha-hydroxylase activity and decrease in 21-hydroxylase activity without affecting the activity of either enzyme in outer zone microsomes. ACTH also decreased 11 beta-hydroxylase activity in outer but not inner zone mitochondrial preparations. The net effect of ACTH treatment was to diminish the differences in steroid metabolism between the two zones. The results indicate that the effects of ACTH on steroid hydroxylase activities are both zone- and enzyme-dependent, suggesting the existence of multiple and independent regulatory mechanisms.